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@ Structure for optically coupling at least one op- 
tical conductor (1) to an optical input or output of an 
optical device (16). said structure including a carrier 
(4) wherein the optical conductor (1) is so embedded 
that it has at least one locally bent portion (13) 
reaching an outer surface of the carrier (4) and 
forming there at least one optical contact point (4) to 
which the optical input or output of the device (16) 
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should be coupled, characterized in that the carrier 
(4) is provided with conductor (1) positioning means 
(10) by which said conductor (1) is accurately posi- 
tioned in the carrier (4) and said carrier (4) is pro- 
vided at the side reached by the bent portion (13) of 
said conductor (1) with positioning means (6) in- 
tended to cooperate with complementary positioning 
means (7 or 6, 17) of the optical device (16). 
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The invention relates to a structure for optically 
coupling at least one optical conductor with an 
optical input or output of an optical device, said 
structure including a carrier wherein the optical 
conductor is embedded so that it has at least one 
locally bent part reaching an outer surface of the 
carrier and forming there at least one optical con- 
tact point to which the optical input or output of the 
device has to be coupled. 

The above optical device may be either an 
active electro-optical component such as a light 
emitting diode, a laser diode, an optical switch, a 
detector etc or a group of such components or a 
passive component such as another optical con- 
ductor or ribbon-shaped optical cable, or an optical 
coupler etc or a group of such passive compo- 
nents. The optical conductor to be connected 
therewith may be an optical fiber, more particularly 
an optical fiber arranged on a circuit board on 
which the above device should be mounted or to 
which it should be connected. 

A structure of the above type is described in 
the European patent application No 91200170.8 
(W. DELBARE-J. VANDEWEGE 2-2) in the name 
Of the Applicant. In this patent application the car- 
rier with embedded optical fibers and hence pro- 
vided with optical contacts at its outer side, forms 
part of a circuit board. The optical input and/or 
output of the optical device to be mounted on the 
board should be very accurately positioned with 
respect to the optical contacts in order to realize an 
optical transmission of light through these contacts. 
For multimode applications the positioning oc- 
curacy should preferably be 5 micrometer or bet- 
ter, whilst for monomode applications this accuracy 
should preferably be better than one micrometer. 

In this known structure this accuracy can only 
be obtained by active positioning, meaning that the 
optical device is activated and that this device and 
the carrier with the optical contact point are dis- 
placed with respect to each other until an optimal 
amount of optical power is transmitted through the 
optical contact. Depending on the type of optical 
device an outside light source or an outside light 
detector is thereby required. With some devices, 
such as an optical amplifier, both are necessary. 
This is also the case with passive optical devices, 
such as optical couplers or part of optical couplers. 
This active positioning is therefore complex and 
time consuming. Moreover, with optical devices 
having a plurality of inputs and outputs the active 
positioning does not provide good results if the 
distances between the optical fibers embedded in 
the carrier and therefore between the optical con- 
tact points, are not accurate. 

An object of the invention is to remove these 
drawbacks and to provide an optical coupling struc- 
ture of the above type allowing a passive alignment 


of the optical conductor in the carrier and the 
optical input or output of the optical device to be 
performed in a simple, rapid and nevertheless ac- 
curate way. 

5 To this end the carrier is provided with conduc- 

tor positioning means by which said conductor is 
accurately positioned in the carrier and said carrier 
is provided at the side reached by the bent portion 
of said conductor with positioning means intended 

10 to cooperate with complementary positioning 
means of the optical device. 

In a particular embodiment of the invention the 
carrier includes a substrate onto which the optical 
conductor is positioned and an embedding layer 

75 covering the conductor completely, except at the 
location of said optical contact point and the optical 
means for positioning said optical conductor in the 
carrier are constituted by a groove in the substrate, 
said groove being interrupted by a raised part over 

20 which the conductor located in the groove is bent. 

In a practical embodiment of the invention the 
positioning means on the carrier include one of the 
parts of at least one protrusion-recess connection. 
Preferably the carrier at least has two reces- 

25 ses. one at each side of the optical conductor. 

In a practical embodiment the optical conduc- 
tor connected to the optical device is itself moun- 
ted on an optical device, more particularly a circuit 
board, and said carrier constitutes a coupling mem- 

30 ber mounted on said device or circuit board. 

Obviously the input or output of the optical 
device which has to be coupled with the optical 
conductor must be accurately positioned on this 
device. To ensure this, said optical device may, in 

35 an efficient embodiment of the invention, include a 
coupling member similar to the above carrier and 
wherein at least one optical conductor is accurately 
positioned. 

In most cases the optical conductor is an op- 

40 tical fiber. More particularly the structure can cou- 
ple a plurality of optical fibers embedded in the 
carrier, and therefore a plurality of optical contact 
points, with a plurality of optical inputs or outputs 
of the optical device. 

45 The invention more particularly also relates to 

the substrate of the coupling member of the struc- 
ture according to one of the previous embodi- 
ments, the carrier being also constituted by such a 
coupling member containing a substrate and an 

50 embedding layer. 

The invention also relates to a method for 
realizing an optically coupling structure according 
to one of the above embodiments. 

The invention thus relates to a method includ- 

55 ing the steps of arranging at least one optical 
conductor on a substrate and bending it over a 
raised part on said substrate, embedding said con- 
ductor in an embedding layer and finally removing 
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at least a portion of said bent part of the conductor 
thereby forming an optical contact, characterized in 
that use is made of a substrate the upper side of 
which is provided with positioning means for the 
conductor and with at least one groove located 
aside said positioning means, that said groove is 
filled with a removable tilling means, triat said ern- 
bedding layer is applied only afterwards, that said 
embedding layer is again removed until said filled 
groove is freed and that finally said filling means is 
removed. 

Other particularities and advantages of the in- 
vention will appear from the following description of 
an optically coupling structure, of a substrate there- 
for and of a method for realizing such a structure 
according to the invention. This description is only 
given by way of example and does not limit the 
invention. The references relate to the accompany- 
ing drawings wherein : 

Fig. 1 represents a top view of an optically 

coupling structure according to the invention; 

Fig. 2 represents a section according to line 11-11 

of Fig. 1; 

Fig. 3 represents a section according to line III- 
III of Fig. 1: 

Fig. 4 is a perspective view of the substrate of 
the carrier in the structure of the previous fig- 
ures; 

Fig. 5 represents a section according to line V-V 

of Fig. 4, but with optical fibers; 

Fig. 6 represents a section according to line VI- 

VI of Fig. 4, 

Fig. 7 represents a section of the coupling 
member of the structure of the Figs 1 to 3 
during its realization,, said coupling member be- 
ing integrated in a circuit board; 
Fig. 8 represents a section of a structure similar 
to the one of Fig. 3, but relating to another 
embodiment. 
The optically coupling structure represented in 
Figs. 1 to 3 couples a bundle of optical fibers 1 
arranged on a circuit board 2 with an optical or an 
electro-optical device which, in the present case, is 
constituted by an optical cable 16 comprising a 
plurality of optical fibres 3. 

This structure mainly comprises two coupling 
members 4 and 5 provided with co-operating posi- 
tioning means. More particularly, the coupling 
member 4 presents two openings 6 whilst the 
coupling memt^er 5 is provided with two taps 7 
fitting in these openings. The coupling member 4 is 
mounted on the circuit board 2 and the coupling 
member 5 is mounted at the end of the cable 16. 

Apart from the positioning means 6 and 7, both 
coupling members 4 and 5 have an identical struc- 
ture. As may especially be derived from Figs 2 to 
6, they contain a substrate 8 and applied on top 
thereof an embedding layer 9 In which the optical 


fibers 1 to 3 are embedded. The substrate 8 which 
is represented in detail in Figs. 4 to 6, has parallel 
and adjacent V-shaped grooves 10, one for each 
fiber. However, in the middle of the coupling mem- 
5 ber these grooves are interrupted by a transverse 
raised part 11 with slanting sides 12 terminating in 
the grooves. 

In each of the grooves 10 is positioned a fiber 
1 or 3 which is bent over the raised part 1 1 . The 
10 top of the bent part 13 of these fibers is removed 
partly or completely, so that one or two optical 
contact points 14 are formed on the upper side of 
the embedding layer 9. In the embodiments repre- 
sented in Figs. 1 to 3. and as is especially visible 
76 in Fig. 2 the top of the bent part 13 of the optical 
fibers is completely removed so that two optical 
contact points 14 are formed. To this end the 
upper side of the raised part has been given the 
same height as the parts of the substrate 8 which 
20 are located at both sides of the grooves 10 and 
which constitute a stop for the removal of material. 

The embedded layer 9 is also removed In front 
of the openings 6 in the substrate 8 of a coupling 
member 4 as a consequence of which these open- 
25 Ings 6 terminate in the upper side of the coupling 
member. These openings are circular and located 
at both sides of the grooves 10. These openings 6 
extend transversely through the substrate 8. 

The taps 7 on the substrate 8 of a coupjing 
30 member 5 protrude beyond the embedding layer 9 
over a hight such that when the coupling is nr^ade 
and the coupling member 5 with its embedding 
layer is put on the embedding layer of the coupling 
member 4, the two taps 7 completely fill the open- 
35 ings, as represented In Figs. 1 to 3. 

By the grooves 10 the fibers 1 and 3 and 
therefore also their contact points 14 are very ac- 
curately positioned in the coupling members 4 and 
5. whilst by the openings 6 and the taps 7 these 
40 coupling members 4 and 5 are accurately posi- 
tioned with respect to each other in the coupling 
structure. This means that the contact points 14 of 
the coupling member 4 are located accurate in 
front of the contact points 14 of the coupling mem- 
45 ber 5. 

To prevent the optical fibers 1 from being bent 
when passing from the circuit board 2 to the cou- 
pling member 4 mounted thereon, the latter cou- 
pling member is partly mounted in a cavity 15 of 

50 the circuit board 2, such that the bottom side of the 
fibers 1 in the grooves 10 is located at the same 
height as the bottom side of these fibers on the 
circuit board 2, next to the coupling member 4. The 
embedding layer 9 on the coupling member 4, is 

55 integral with a cover layer also embedding the 
fibers 1 on the circuit board 2. 

The embodiment of the structure represented 
in Rg. 8 differs from the above described embodi- 
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ment only In an alternative structure of the co- 
operating positioning means. Not only the coupling 
member 4, but also the coupling member 5 is 
provided with two openings 6, whilst the taps 7 are 
replaced by loose taps or pins 17 which extend 
transversely through the openings 6 in the coupling 
member 4 and through the oppositely located 
openings 6 in the coupling member 5. These pins 
17 moreover extend through openings 18 in the 
circuit board 2. The openings 18 terminate in the 
cavity 15 at locations located exactly opposite the 
openings 6 of the coupling member 4 mounted in 
the cavity 15. At the bottom side of the circuit 
board 2 each of these openings 18 presents an 
enlargement wherein a widened end of a pin 17 
fits. The pins 17 press the coupling members 4 
and 5 against each other since a spring 19 is 
mounted on their other end. 

The coupling structures described above are 
realized in the following way : 

Before embedding the optical fibers 1 on the 
circuit board 2 the substrate 8 of the coupling 
member 4 having V-shaped grooves 10 and two 
openings 6, is mounted in the cavity 15 of the latter 
board 2. 

This substrate 8 can be made of metal, such 
as copper or steel. In this case the grooves 10, the 
raised part 11 and the openings 6 or taps 7 are 
realized by pressing in a matrix or by spark ero- 
sion. However the substrate 8 can also be made of 
other materials, such as certain synthetic materials, 
silicon or ceramic material. Some synthetic materi- 
als can be injection moulded with great accuracy. 
Silicon can be accurately worked by means of 
etching techniques. Ceramic materials and more 
specifically alumina substrates with accurately re- 
alized V-grooves are commercialized by the Japa- 
nese Kyocera Corporation under the name of V- 
bloc VB 1-5. The substrate 8 can also be made of 
a plurality of materials. For instance, a ceramic 
layer with V-shaped grooves 10 and openings 6 
may be provided with a coating of synthetic ma- 
terial. In any case the accuracy with which the 
grooves 10, the raised part 11, the openings 6 and 
possibly the taps 7 are made has to be large 
enough to obtain the required accurate positioning 
of the fibers 1 or 3 with respect to the substrate 8 
as well as the required accurate location of the 
positioning means 6, 7 or 6. 17. 

The openings 6 are then filled with a remov- 
able filling material. If the material used for the 
embedding layer 9 is an epoxy resin, then the 
commercially available product named Probimide 
293 from Olin and Ciba Geigy (OCG) may be a 
suited filling material. Handened at a temperature 
below the 320 degrees Celsius, it may be removed 
chemically with the solvent QZ 3288 of OCG, with- 
out affecting the epoxy resin of the embedding 


layer 9. 

In making the choice of the filling material and 
the solvent one has of course also to take into 
account that the material of the substrate 8 should 
5 not be affected. 

In a following step the fibers 1 are placed with 
their ends in the grooves 10 in such a way that 
they form bent parts 13 over the raised part 11. 
Thereby, the fibers 1 may temporarily be fixed in 
10 the grooves by means of a glue. To obtain a more 
accurate positioning of the fibers 1 in the grooves 
10, it may be necessary to evacuate the superflu- 
ous amount of glue and to this end evacuation 
paths, such as cavities or grooves may be foreseen 
75 in the grooves 10. A layer of liquid epoxy resin is 
then poured on the substrate 8 and on the sur- 
rounding part of the circuit board, so that the 
optical fibers 1 are completely embedded, and this 
layer is hardened. 
20 The thickness of the embedding layer 9 may 

be controlled by means of known techniques, if a 
relatively liquid epoxy resin mass was applied on 
the circuit board 2 and on the substrate 8, then this 
mass may be covered with a synthetic film, after 
25 which the unit comprising the circuit board 2 with 
the coupling member 4, the mass of epoxy resin 
and the synthetic film, is rolled. Hereby the embed- 
ding layer is brought to the required thickness, 
after which the synthetic film is removed and the 
30 epoxy resin is hardened. 

In this way the coupling member 4 as repre- 
sented in Fig. 4 is obtained. Preferably the thick- 
ness of the layer 9 is so chosen that the upper side 
thereof on top of the circuit board 2 and around the 
35 substrate 8 does not protrude beyond the upper 
side of the substrate 8. 

Afterwards the top of the bent part 13 of the 
fiber 1 and the epoxy resin covering this top are 
polished. The polishing is performed until the 
40 polishing tool makes contact with the upper side of 
the parts of the substrate 8 located on both sides 
of the grooves 8, these parts being thus used as 
polishing stopping members. If the substrate 8 is 
made of sufficiently hard material, then the speed 
45 with which the polishing tool penetrates into the 
material will diminish considerably as soon as this 
tool reaches the substrate 8. In this way an ac- 
curate control of the polishing depth is obtained. 
The height of the raised part 11 is so chosen that 
50 during the above described polishing operation 
also the required amount of material on top of the 
bent part 13 of the fibers is removed. 

By polishing away the top of the bent part 13 
over a depth at least equal to the diameter of the 
55 optical fiber 1, this fiber is split in two parts and 
two optical contacts 14 are formed, as represented 
in Fig. 2. The fiber 1 ends in such optical contacts 
14 arid 100% of the light conveyed through the 
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fiber 1 can be tapped or light can be injected into 
the fiber 1 at these contacts. In nnost cases only 
one of the two obtained optical contacts 14 will be 
used effectively. Also the embedding layer 9 above 
the openings 6 is removed during the above men- 
tioned polishing operation. The realisation of the 
other optical contact 14 produced by the produc- 
tion process by leading the fiber 1 over the raised 
part 11, may possibly be avoided by breaking off 
the fiber 1 on the raised part 11. This would offer 
the advantage of space saving, whilst a smaller 
substrate 8 with grooves 10 on one side of the 
elevated part 1 1 would suffice. 

Naturally the grooves 10 have to be sufficiently 
deep to ensure that after the polishing operation, 
the optical fibers 1 are either sufficiently covered or 
protected by the embedding layer 9. 

Since the upper side of the substrate around 
the opening 6 serves as a polishing stop, the 
removal of the epoxy resin layer situated above the 
substrate 8. happens automatically during the 
polishing of the top of the bent part 13. After the 
polishing operation, the filling material of the open- 
ing 6 is dissolved so that these holes are freed. As 
a result of this polishing operation the coupling 
member 4 as represented in Figs. 1 to 3 is ob- 
tained. 

The coupling member 5 of the embodiment 
according to Fig. 8 is realized in a completely 
identical way. The coupling member 5 of the other 
embodiment, i.e. the couping member 5 with taps 
7, is also realized in an analogous way, however 
with the exception of the steps related to the open- 
ings 6 since in this embodiment the substrate of 
the coupling member has two taps 7 instead of 
openings. During the polishing operation of the 
tops of the bent parts 13 of the fibers 3, one has 
obviously to make sure that the taps 7 are not 
polished away but that all residual material of the 
embedding layer located around these taps 7 is 
indeed polished away. 

The coupling member 5 with which the oper- 
ational arrangement, i.e. the optical cable 16 with 
the fibers 3, is thus connected, is placed with its 
embedding layer 9 on the embedding layer 9 of 
the coupling member 4. as a result of which the 
alignment of the optical fibers 1 with the optical 
fibers 3 is automatically obtained, as already ex- 
plained above. 

In the embodiment of the structure represented 
in Fig. 8 the coupling member 5 is first so mounted 
on top of the coupling member 4 that the contact 
points 14 are substantially positioned in front o1 
each other and that also their openings 6 are 
located in front of each other. Thereafter the pins 
17 are inserted in the oppositely located openings 
6 and an opening 18 of the circuit board located in 
front thereof. These pins 17 are fixed by means of 


the springs 19. After the pins 17 have been moun- 
ted one is also sure that the optical contact points 
14 of the two coupling members 4 and 5 are 
positioned exactly opposite each other. Preferably 

5 care is taken that the optical contacts 14 of both 
coupling members 4 and 5 have symmetric shapes 
and are of equal size so that the contacts 14 of the 
two coupling members cover each other complete- 
ly, as represented in Fig. 2. In the embodiment of 

10 Fig. 8 these optical contacts 14 are pressed 
against each other by the spring 19. 

Because the surface of the optical contacts 14 
is not planar and due to the limited compressibility 
of the material of which optical fibers 1 and 3 are 

75 made, it may happen that it is impossible to realize 
a physical contact over the whole surface of the 
optical contacts of the coupling members 4 and 5 
placed on top of each other. In such case air gaps 
exist between the optical contacts 14. To limit 

20 lightreflection at the junction of the optical fiber and 
the air gaps, these air gaps may be filled with a 
transparent material having a refraction index which 
approximates the one of the optical conductor. This 
material may be liquide. a gel or a solid, preferably 

25 compressible material which can take the shape of 
the surface of the optical contacts. 

In any case it is desirable, when pressing jftie 
coupling means 4 and 5 against each other, that 
the contact pressure is mainly applied to the op- 

30 tical contacts 14 themselves. When finishing jhe 
optical contact points 14 care has consequently, to 
be taken that the upper side of the embedding 
layer 9 and the upper side of the substate 8 of, the 
coupling members 9 do not present protrusions 

36 other than the possible taps 7 supporting the con- 
tact pressure instead of the optical contacts. When 
using a coupling member 5 provided with taps 7 it 
is therefore important to remove all residu material 
from the embedding layer 9 around the taps 7. 

40 The above described structures allow a very 

quick and especially a very accurate coupling with 
an optical device of one or more conductors, more 
specifically of optical fibers 1 arranged on a circuit 
board 2. 

45 The coupling members 4 and 5 allow a very 

easy realization of the structure in various applica- 
tions, i.e. with different optical devices or optical 
conductors. The substrate 8 of these coupling 
means 4 and 5 allows the optical contact points 14 

50 to be realized in an easy way by means of its 
raised part 11, possibly serves as polishing stop, 
realizes the correct positioning of the embedded 
optical fibers 1 or 3 and by means of its openings 
6 or taps 7 realizes a correct positioning with 

65 respect to the substrate 8 of a co-operating cou- 
pling means. 

By removing by polishing a controlled and 
limited amount of material of the top of the bent 
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part 13 of the optical fiber 1 or 3. also only one 
instead of two optical contacts 14 can be made and 
a fraction of the light conveyed by the fiber can be 
collected from this contact. The remaining light is 
conveyed further by the uninterrupted fiber. Obvi- 
ously light may also be injected in the fiber 1 or 3 
via this optical contact. 

The invention is by no means restricted to the 
above described embodiment, and within the frame 
of the patent application many changes may be 
made to the described embodiment, for instance 
with regard to the shape, the composition, the 
arrangement and the number of parts used for the 
realization of the invention. 

More specifically the carrier needs not to be a 
separate coupling member as described above. If 
this is the case, then the coupling means should 
not necessarily be mounted on a circuit board. If 
the coupling means is mounted on such a board, 
then it must not necessarily be mounted in a cavity 
in this board. Instead of being a separate coupling 
means the carrier may for instance form part of an 
electro-optical device. 

Obviously also the grooves in the substrate 
need not be V-shaped. Other shapes are possible 
and the positioning means on the substrate should 
not necessarily be grooves. 

When grooves are. used they do not necessar- 
ily have to be interrupted by the raised part. As 
mentioned earlier they may end at the raised part, 
but they may also continue over the raised part 
and have a decreased depth at the location of the 
raised part. It is only necessary that the optical 
fibers positioned in the grooves are so bent that 
they have a top portion which may be completely 
or partly removed to form one or two optica! con- 
tacts. It is clear that the optical conductor should 
not have a sharp bending. A small slope with 
respect to the lower part of the substrate may be 
sufficient. 

While the principles of the invention have been 
described above in connection with specific ap- 
paratus, it is to be clearly understood that this 
description is made only by way of example and 
not as a limitation on the scope of the invention. 

Claims 

1, Structure for optically coupling at least one 
optical conductor (1) to an optical input or 
output of an optical device (16), said structure 
including a carrier (4) wherein the optical con- 
ductor (1) is so embedded that it has at least 
one locally bent portion (13) reaching an outer 
surface of the carrier (4) and forming there at 
least one optical contact point (14) to which the 
optical input or output of the device (16) 
should be coupled, characterized in that the 


earner (4) is provided with conductor (1) posi- 
tioning means (10) by which said conductor (1) 
is accurately positioned in the carrier (4) and 
said carrier (4) is provided at the side reached 
5 by the bent portion (13) of said conductor (1) 

with positioning means (6) intended to coop- 
erate with complementary positioning means 
(7 or 6, 17) of the optical device (16). 

10 2. Structure according to the previous claim, 
characterized in that said carrier (4) includes a 
substrate (8) onto which the optical conductor 
(1) is arranged and an embedding layer (9) 
covering the conductor (1) completely except 

75 at the location of said optical contact (14) and 

that the means (10) for positioning said optical 
conductor (1) in the carrier (4) are constituted 
by a groove (10) in the substrate. 

20 3. Structure according to previous claims, char- 
acterized in that the positioning means (6) for 
co-operating with the complementary position- 
ing means (7 or 6. 17) are located on the 
substrate 18. 

25 

4. Structure according to one of the previous 
claims, characterized in that the positioning 
means (6) on the carrier (4) include one of the 
parts of at least one protrusion recess (male- 

30 female) connection (6.7 or 6, 17). 

5. Structure according to the previous claim, 
characterzied in that the carrier (4) has at least 
two recesses (6). one at each side of the 

35 optical conductor (1). 

6. Structure according to the claims 3 and 5, 
characterized in that said protrusion (11 ) on the 
substrate (8) is a raised part with a slope (12) 

40 terminating in said groove (10). 

7. Structure according to the previous claim, 
characterized in that said substrate (8) has 
portions located at both sides of said groove 

45 (10), the upper side of said portions being at 

least as high as the upper side of said raised 
part (11). 

a Structure according to one of the previous 
50 claims, characterized in that the optical con- 

ductor (1) connected to the optical device (16) 
is itself mounted on an optical device, more 
particularly a circuit board (2), and said carrier 
(4) constitutes a coupling member mounted on 
55 said device or circuit board (2). 

9. Structure according to one of the previous 
claims, characterized in that the optical device 
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(16) with which the conductor (1) has to be 
connected, includes a coupling nnennber (5) 
which is similar to said carrier (4) and wherein 
at least one optical conductor (3) is accurately 
positioned. 


5 


16. Method according to the previous claim, char- 
acterized in that use is made of a substrate 
(8) provided with at least one groove (10) for a 
conductor (1) and in which said conductor (1) 
is placed. 


10- Structure according to claims 4. 8 and 9, char- 
acterized in that said positioning means (6, 7) 
include at least one opening (6) in one of the 
coupling members (4 or 5) and, on the other to 
coupling member (5 or 4) a tap fitting therein. 

11. Structure according to claims 4, 8 and 9, char- 
acterized in that said positioning means in- 
clude at least one opening (6) in each of said 75 
coupling members (4 and 5) and a loose pin 

(17) fitting in these openings (6). 

12. Structure according to one of the previous 
claims, characterized in that a plurality of op- 20 
tical conductors constituted by optical fibers (1 

or 3) are embedded in the carrier (4), said 
conductors having each at least one optical 
contact point (14) at an outer side of the carrier 
(4), . 25 

13. Substrate (8) for a structure according to one 
of the claims 3 or 6. characterized in that it 
includes at least one groove for a conductor 

(1). a raised part (11) over which the conductor 30 
(1 or 3) may be bent, and positioning means (6 
or 7) to co-operate with complementary posi- 
tioning means (7 or 6 or 6. 17). 

14. Substrate (8) according to the previous claim, 35 
characterized in that said positioning means (6 

or 7 or 6, 17) include an opening (6) at both 
sides of said groove (10). 

15. Method of making an optically coupling struc- 40 
ture including the steps of arranging at least 

one optical conductor on a substrate (8) and 
bending it over a raised part (11) on said 
substrate (8), embedding said conductor (1) in 
an embedding layer (9) and finally removing at 45 
least a portion of said bent part (13) of the 
conductor (1) thereby forming an optical con- 
tact, characterized in that use is made of a 
substrate (8) the upper side of which is pro- 
vided with positioning means (10) for the con- so 
ductor (1) and with at least one groove (6) 
located aside said positioning means (10). that 
said groove (6) is filled with a removable filling 
means, that said embedding layer (9) is ap- 
plied only afterwards, that said embedding lay- 55 
er (9) is again removed until said filled groove 
(6) is freed and that finally said filling means is 
removed. 
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